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STEP BEVEL FOR PIPE ARCH CULVERT

PIPE-ARCHES
MULTIPLE PIPE

d anchor bolts
required

900

o

!

ROUND PIPES

INSTALLATION

’R8

CONSTRUCTION JOINT DETAIL

| 1500 Variable 1500 |
Anchor bolts |‘
on 450 mm REINFORCED CONCRETE HEADWALL
centers (max.) — STEP BEVEL PIPE ARCH CULVERT
— PIPE ARCH o SKEVZ ANG&E i
58 Spar?/ZxErise . <|:/5 rje 3)45
' Nt/ S oncrete (m
I8 oorinal o 2 X 32 1855 x 1400 | 2.4] 2.6] 2.8] 3.5
Joints 7%, £/8 Ao 2060 x 1500 27| 2.8] 3. ]38
o= N — SN | . — ! 907' C\);i‘?{g\\“ 2415 x 1700 3| 32| 3.3 4.4
T 89 g / ‘ P 2845 x /905 34| 3.5| 3.9| 47
1 SLE s 7N\ /,/ Skew \\ s 3480 x 2210 3.8| 40| 44|54
H—F <835 R e angle M+ 3910 x 2540 45| 46| 5.1 |6.3
§§ ggz 4240 x 2615 47| 49| 54|67
E Jlw s 4675 x 3150 50| 5.2] 58] 7.1
H SEE wEs SKEW ANGLE DIAGRAM 4955 x 3300 | 5.6 5.7] 6.3]7.3
¥ [ L
o .l 150
REINFORCED CONCRETE HEADWALL
TYPE A STEP BEVEL FOR ROUND PIPE ROUND PIPE_CULVERT
SKEW ANGLE
) PIPE I7ypE A STEP BEVEL|TYPE B FULL BEVEL
| /1500 \ Variable \ /1500 | S/ZE 0° /5° 300' 45° 0° /5° | 30° | 45°
| Diameter Concrete (m3) Concrete (m3)
1200 |2.5| 2.5 2.6 | 28| 22|24 |27 |27
1500 |2.8|28|29 | 3/]28|28]29] 3.
A 1800 | 3.1 | 3.1 | 3.2 | 3.4| 3.2 3.3 | 3.4 | 3.5
I e 2000 | 343536 | 383737 [38] 4/
P L K 2400 | 3.9| 4.0 | 4.1 | 4.4 | 4.1 | 41 | 4.3 | 4.5
J Diameter ‘\\ Anchor bolts 2700 | 4.3 | 4.4 | 4.5 | 4.8 | 4.5 | 4.6 | 4.7 | 5.1
: ! on 450 mm 3000 | 4.6 | 4.7 |48 | 52| 5050 |52 |56
Optional " centers (max.) 3300 |5.3|54 |56 |6.0]|54]|55 |57 |61
construction / 3600 |5.7 |57 (6.0 |65]|59]|60 |62 |67
/10””5 _ B o 3900 |6.0| 6. |6.3 |7.0|64(65 |67 |7.3
8o A EEREES EEEERE SR L B e 4200 | 6.6 | 6.7 |7.0 | 7.6 | 6.9 | 7.0 |7.3 | 8.0
'§Q§ §L{g§ 4500 |6.8| 707078747578 |85
< >‘><.
1_,| I_@ 8 ¢ Surface of
concrete headwall
TYPE B FULL BEVEL FOR ROUND PIPE

SHEET

STATE NUMBER

PROJECT

NOTE:

.
2.

NO SCALE

Dimensions not labeled are in millimeters.

CONCRETE: Chamfer all exposed edges 20 mm.

. REINFORCING STEEL: Grade 420 (ASTM A 6/5M-,

96A, A 616, or A 617) deformed billet steel bars
conforming to AASHTO M 3I. The minimum
concrete cover to the face of any bar

is 50 mm unless otherwise shown.

HEADWALL TYPE: Use Type A Step Bevel
headwalls for round pipe unless otherwise
specified in th special contract requirements.

STEP BEVEL: The variable dimension indicated
for the height or step conform to manufacturer’'s
recommendations unless otherwise specified in

the special contract requirements.

CUTOFF WALLS: The minimum depth shown
may be reduced in solid rock, provided wall
is keyed into the rock at least 300 mm.

ANCHOR BOLTS: Conform to ASTM A 307.
Galvanize in accordance with ASTM A [53.

BEDDING: Construct a firm and uniform
foundation before placing the bedding. Use
clean 10 mm sandy material for bedding
unless otherwise specified in the special
contract requirements.

ESTIMATED QUANTITIES: The concrete
quantities are based on a 900 mm cut-off
wall and 1:1.5 fill slopes for each of the skew
angles. Interpolate concrete quantities for
headwalls not shown. Reinforcing steel is
estimated at 32 kg/m3 of concrete excluding
the weight of the anchor bolts.

. Furnish hardware in the metric sizes shown.

Equivalent imperial sizes may be used when
metric sizes are not available

Acceptable alternate bolt
design - 100 mm hook

(1

M20
/ galvanized
bolt

iy

-
I .':
LT

300 mm (min.)

5

ANCHOR BOLT DETAIL

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
WESTERN FEDERAL LANDS HIGHWAY DIVISION

METRIC DETAIL

REINFORCED CONCRETE
HEADWALL

DETAIL APPROVED FOR USE 3/1996
571997 3/2000

DETAIL

WM6B01-50

REVISED:
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STATE PROJECT N
Finished subgrade ~ Finished subgrade ~
Roadway embankment Roadway embankment NOTE:
2H 2H 2H . H* I. Dimensions not labeled are in millimeters.
Te e Teeees see|ew e Tee|Te ﬁﬁ/
7 7 s e = | T 2. When directed, camber pipe culverts upward from a chord
A = I - X A 057_/\’ through the inlet and outlet inverts an ordinate amount equal
B ;o - o o AR o\ I to 1% of the pipe length. Develop camber on a parabolic curve.
""" Ho T ‘\ "‘ - If the midpoint elevation on the parabolic curve as designed
) “«““ 0.1H exceeds the elevation of the inlet invert, reduce the amount of
/ _ __k T T T / foundation S camber or increase the pipe culvert gradient.
/7 T e s o e A "Reduce to 450 mm for trench excavations. ) ) ) )
N /50 150 7 3. H equals the diameter of all circular pipe culverts or the rise
Natural (min.) (min.) ground CLASS B BEDDING dimension of all pipe arch culverts.
S Ao~ 50 mm/m of cover, . . . .
; 4. Detail applys to all circular pipe culverts where H is /1200 mm
o . 300 (min.), 600 (max.) , | )
Remove unyielding material -~ ) or less and all pipe arch culverts with rise 960 mm or less.
and replace with selected fine compressible See drainage details for larger culverts.
ABOVE NATURAL GROUND material. Lightly compact in layers not over Shaped
150 mm in uncompacted depth. foundation
ON UNYIELDING MATERIAL TIRSTRSTRSIT TR 011
Finished subgrade Finished subgrade )
N o 25 mm for I3 mm corrugations
Roadway embankment Roadway embankment 50 mm for 25 mm corrugations
2H
450 mm (min.) §= = * T —/ | 600 mm |
in trench - H / minimum
excavation = N B S - /
/|. H or 900 mm (max.) for embankment
installations Metal end —= T~ 300 mm - N Metal end
section // Diameter ‘\\ minimum // Diameter section
4 or span %4 or span
/ Natural ground / N\ / A\
Remove 2 i \ // 3
unstable material to firm bearing soil e o Toe plate o[ e |0 Toe plate o e
ON NATURAL GROUND and replace with approved granular N N N N S N
foundation fill material properly compacted.
ON UNSTABLE MATERIAL
Finished subgrade ELEVATION ELEVATION
Roadway embankment Original natural ground surface
T TSRS W TR RS N7 TR W TR TS KT IR TR ST
2H oH Roadway excavation Embankment
Finished subgrade or embankment height slope
before trench excavation. - High water elevation
\V/ "(/ Terer Teireee Teeees seseew ;\' V/
T vy ey veeeee R Pipe culvert
"""" Culvert end
ABOVE AND BELOW treatment — — — K NN N DA — H H
NATURAL GROUND
Bedding IS —
Piping plug U BEDERAL HIGHWAY ADMINISTRATION
Bedding material L SECTION A-A WESTERN FEDERAL LANDS HIGHWAY DIVISION
BELOW NATURAL GROUND OR A

Embankment material placed in layers
not exceeding 150 mm compacted depth.

TRENCH EXCAVATION IN EMBANKMENT

Approved granular material or fine compactable soil
placed in layers not exceeding /50 mm compacted depth.

Construct piping plug of impermeable backfill
material at the pipe culvert inlet where

granular material is used for backfill. Width may
be adjusted to tie into impervious material.

PIPING PLUG

NO SCALE

METRIC DETAIL

METAL AND PLASTIC
PIPE CULVERT BEDDING FOR

MINOR CULVERTS

DETAIL APPROVED FOR USE 3/1999

REVISED:

DETAIL

WM6E02-3




SHEET
STATE PROJECT R

NOTES:
/. Dimensions not labeled are in millimeters.

2. When directed, camber pipe culverts upward from
a chord through the inlet and outlet inverts an

ordinate amount equal to 1% of the pipe length.

POLYETHYLENE (PE) PLASTIC ROUND PIPE CULVERT Develop camber on a parabolic curve. If the
midpoint elevation on the parabolic curve as
F/LL HE/GHT TABLE AND M/N/MUM CELL CLASS/F/CAT/ON NUMBER /DER ASTM D 3350 des/’gned exceeds the elevation of the inlet /’nverf,
SMOOTH WALL, CORRUGATED AND RIBBED PIPE CULVERT ;‘/?ggcgw’v’;i ragfé’g,;n‘;f camber or increase the
SMOOTH WALL (SOLID WALL) CORRUGATED RIBBED '
CELL CLASSIFICATION 3. Measure minimum cover from the top of the pipe
PIPE | MINIMUM - PIPE | MINIMUM | ce1p cuass. | CELL cLASS. PIPE | MINMUM | ceyy cLass. | CELL CLASS. culvert to the subgrade for flexible pavements,
SIZE COVER NUMBER 335434C SIZE COVER SIZE COVER and to the top of the pavement for rigid
NO. 324420C NO. 315412C NO. 334433C NO. 335434C p p ! " rig
MINIMUM WALL THICKNESS o) (2) o (2) pavements. Measure maximum fill height from
15.4 | 217 | 234 | 29.3| 351 | 32.8 | 37.5 the top of the pipe to the top of the pavement
DIAMETER MAXIMUM FILL HEIGHT IN METERS ||DIAMETER MAXIMUM FILL HEIGHT IN METERS ||DIAMETER MAXIMUM FILL HEIGHT IN METERS for both flexible and rigid pavement.
300 300 7.5 300 300 3.0 3.5 450 300 5.5 7.5 . L, ,
4. Use metal end sections for all plastic pipe installations

450 300 le 375 300 3.0 3.5 600 300 6.5 8.5 where end sections or bevels are specified.
600 300 1.5 450 300 3.0 3.5 750 300 6.5 8.5
750 300 1.5 600 300 3.0 3.5 900 300 7.5 9.5
900 300 1.5 750 300 3.0 3.5 1050 300 6.5 8.0
1050 300 8.0 900 300 3.0 3.5 1200 300 6.5 8.0
1200 300 8.0
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POLYVINYL CHLORIDE (PVC) PLASTIC ROUND PIPE CULVERT
FILL HEIGHT TABLE AND MINIMUM CELL CLASSIFICATION NUMBER PER ASTM D 1784
SMOOTH WALL AND RIBBED PIPE CULVERT
SMOOTH WALL (SOLID WALL) RIBBED
COVER | __NO. 12454C NO. 12364C S/7E | COVER ) '
SIZE MINIMUM WALL THICKNESS No. /(’7")3640 No. (/5)4540
o0 | wr [ e | ma
DIAMETER MAXIMUM FILL HEIGHT IN METERS ||DIAMETER MAXIMUM FILL HEIGHT IN METERS
300 300 20 2l 300 300 8.0 11.0
375 300 19 20 375 300 6.5 9.5
450 300 7.0 10.0
600 300 6.5 9.0
750 300 6.0 8.5
900 300 6.0 8.5
1050 300 5.5 8.0
1200 300 5.5 7.5

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
WESTERN FEDERAL LANDS HIGHWAY DIVISION

METRIC DETAIL

PLASTIC PIPE CULVERT

DETAIL APPROVED FOR USE 3/1999 DETAIL

NO SCALE REVISED: WM602-5
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Tee Branch — .
connection
/1800 mm
minimum
length

SPILLWAY ASSEMBLY WITH DOWN DRAIN

Install anchor assembly protective
on each side of tee apron

ELEVATION

OUTLET ON NON-ERODIBLE MATERIAL

Steel plate

6.4 mm thickness

19 x 25 mm
slots

Section 602

"s\

Pipe anchor assembly
plumb on 3000 mm+ centers

Pipe anchor assembly
plumb on

Section 602

3000 mm+ centers

ELEVATION

SPILLWAY ASSEMBLY WITH DOWN DRAIN
OUTLET ON ERODIBLE MATERIAL

/70

Measure length of coupling band parallel
to the centerline of the pipe.

STEEL PLATE

— /80 mm coupling band

— 300 or 600 mm
coupling band

Coupling band

See Bolt
Detail

38 mm /ron/

pipe stake N P —

D= Diameter of culvert

SPILLWAY ASSEMBLY

/5.8 mm

16 mm ——|
cable clamp

wire rope

48.26 mm 0D x 2400 iron pipe
stakes. 4.05 kg/m (min.)

ANCHOR ASSEMBLY

STATE PROJECT

NUMBER

NOTE:

I

2.

7
8.
25 ID x 50 mm
galvanized pipe
M22 x 75 mm
galvanized bolt
with galvanized nut
32 mm
galvanized washers
BOLT DETAIL
Collar of 50 mm
l pipe or equal
I
|
i
| 5
[ Steel
! plate
he2 |
i
|
i
i
i
i
i
|
=
|
i
i
NO SCALE

Dimensions not labeled are in millimeters.

Fabricate spillway assembly from annular
corrugated pipe, or from helically corrugated
pipe with factory annular or reformed ends.
Use 1.6 mm galvanized steel or 1.5 mm
aluminum.

. Make all banded connections watertight by

placing 5 mm bead of approved caulking
under each half of the band before tightening.

. Payment for Tee Branch connection under Section

602 is included in the linear foot measurement for
culvert pipe for the applicable sizes. Measure Tee
Branch connections along the top of the Tee.

. Place Class 2 riprap conforming to Section 25/ for

protective apron.

. Galvanized all items of anchor assembly after

fabrication.

. Furnish hardware in the metric sizes shown.

Equivalent imperial sizes may be used when
metric sizes are not available.

Approved alternate designs may be used.

L. /200 mm minimum

, 300 mm
(min.)

300 mm
(min.)

300 mm
(min.)

PLAN
PROTECTIVE APRON

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
WESTERN FEDERAL LANDS HIGHWAY DIVISION

METRIC DETAIL

SPILLWAY ASSEMBLY
WITH DOWN DRAIN

DETAIL APPROVED FOR USE 3/1996

REVISED:

DETAIL

WM606-50
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o)
Q
<

Minimum cover 300 mm
maximum cover 600 mm <<\

Variable §

S

1200

* 200 mm for 300
' mm down drains
57 - ’ 375 mm for 450

mm down drains

Sl mm down drains
Protective L300 coupling 675 dmm fgr 750
apron band mm down drains

ELEVATION

Steel plate
6.4 mm thickness

SPILLWAY ASSEMBLY
WITH BURIED DOWN DRAIN

Section 602 Section 602
Section 606 Coupling band . 606 Coupling

200 mm for 300 mm down drains
375 mm for 450 mm down drains

| Variable

170

Measure length of coupling band parallel
to the centerline of the pipe.

STEEL PLATE

— 180 mm coupling

— 300 or 600 mm
coupling band

Protective 300 L_ Coupling
apron

525 mm for 600 mm down drains
675 mm for 750 mm down drains

X Pipe anchor assembly
plumb on 3000 mmz+ centers

band

ELEVATION

SPILLWAY ASSEMBLY
WITH SURFACE DOWN DRAIN

! ! Collar of 50 mm

i i C
i Coupling band ’_:_/ pipe or equal
i 25 i

f

5

Steel plate
e p

band

\2400 x 38 mm iron pipe
stakes. 4.05 kg/m (min.)

ANCHOR ASSEMBLY

NOTE:

STATE

PROJECT

SHEET
NUMBER

/. Dimensions not labeled are in millimeters.

2. Fabricate spillway assembly from annular

corrugated pipe, or from helically corrugated
pipe with factory annular or reformed ends.
Use 1.6 mm galvanized steel or 1.5 mm
aluminum.

3. Make all coupling band connections water tight by
placing 5 mm bead of approved caulking
under each half of the band before tightening.

4. Place Class 2 riprap conforming to Section 25/
for protective apron.

5. Galvanize all items of anchor assembly after
fabrication.

6. Furnish hardware in the metric sizes shown.
Equivalent imperial sizes may be used when
metric sizes all not available

7. Approved alternate designs may be used.

1200 mm _minimum

, 300 mm

NO SCALE

PLAN

PROTECTIVE APRON

(min.)

300 mm
(min.)

300 mm
(min.)

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
WESTERN FEDERAL LANDS HIGHWAY DIVISION

METRIC DETAIL

SPILLWAY ASSEMBLY WITH
DOWN DRAIN AND SLIP-JOINT

DETAIL APPROVED FOR USE 3/1996

REVISED:

DETAIL

WM6E06-51
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SHEET
STATE PROJECT NUMBER

Normal roadway shoulder
/I_ 3000 1050 ;

NOTE:

I. Dimensions not labeled are in millimeters.

Roadwq Y Berp

2. Fabricate spillway assembly from 1.6 mm
thick galvanized steel or 1.5 mm aluminum.

Dimensions shown are subject
to field adjustment to fit
existing conditions

3. Place Class 2 riprap conforming to Section
251 for protective apron.

| O IV b 5

Roadway berm 4. Construct down drain from annular corrugated

PLAN pipe, or from helically corrugated pipe with
factory annular or flanged reformed ends.
Natural ground or Roadway
SPILLWAY ASSEMBLY fill slope face surface 5. Furnish hardware in the metric sizes shown.
N Equivalent imperial sizes may be used when
™M metric sizes are not available.
o © 6. Approved alternate designs may be used.
N
] Spillway §
assembly
See Detail A SPILLWAY ASSEMBLY

900 mm half-round down drain

1200 min. , 300
(min.)

/100 mm (min.)
overlap

Variable

1200 600 Overlap 100 mmz* at all joints

Galvanized MI2 x 50 mm
bolt with 3 washers each
side (See Bolt Detail)

e

300

S~ Install Type A or B Anchor assembly
(min.)

plumb on 3000 mm# centers (typ.) 750 mm half-round pipe

for spillway assembly

Y
AN N X \
TS
Protective” 300 L

apron

ELEVATION 50

(min.)

~— 5/ x 5/ x 6.4 x
1800 mm steel

SPILLWAY ASSEMBLY AND DOWN DRAIN

posts
3 loops of 3.8 mm |~
dia. galvanized 900 mm half-
M8 threaded wire twisted round pipe
| rod with 2 nuts 1~ ¥ ] - K Washers
ond 3 washers M8 x 50 mm boit DETAIL A PLAN

at each end

S - 3 [}
A S o ). || 5 3ot oo | | e y PROTECTIVE APRON
- - - - u

""" ' I

\Dr/’// post to

8 receive rod. /10 mm 8
0 dia. hole (typ.) ) U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
Pipe 5/ x 51 x 6.4 x WESTERN FEDERAL LANDS HIGHWAY DIVISION
5/ x 51 x 6.4 x 51 x 51 x 6.4 x 1800 mm steel METRIC DETAIL
| 7600 mm steel ~_| | 1600 mm steel ~L_| ‘\kposfs
— post —~ —~ post —~
poete posts SPILLWAY ASSEMBLY WITH
BOLT DETAIL
ANCHOR ASSEMBLY DETAIL APPROVED FOR USE 3/1996 DETAIL
NO SCALE REVISED: 371999 372000 WMGOG - 52
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| Section 606

Inlet opening

1300+ ] SPILLWAY ASSEMBLY WITH

| - SURFACE DOWN DRAIN

Protective
apron

255
T w e BAAY

T )
N SN

=

Variable

Inlet opening
Normal shoulder slope

Depress normal slope

Protective
apron

RZN%

A=

Install to permit
300 mm movement

Steel plate
6.4 mm thickness

170

50 to 100 mm at inlet |

Coupling band \

1200

Minimum cover 300 mm
maximum cover 600 mm

Section 606

Inlet opening

SPILLWAY ASSEMBLY WITH
BURIED DOWN DRAIN

Bend up top plate front lip
50 mm and weld to half-

round pipe

Top plate —,
b

and end plate

650

/\1 -
7

=

i

i

7
|
N

‘ |

’

{
7
.
N
>
<
Al
Il S

T

Top plate<,
X

le—End plate —__|

— MIO bolts at
150 mm+ centers

Outlet pipe to be at

TYPE |

center of assembly

SECTION A-A

IS A
fiilt

— M8 bolts at
/150 mm=+ centers

It

TYPE 2

SPILLWAY ASSEMBLY INLETS

Collar of 50 mm

25

pipe or equal i

— 180 mm coupling band

— 300 or 600 mm
coupling band

Measure length of coupling band parallel
to the centerline of the pipe.

STEEL PLATE

S~ 2400 x 38 mm iron pipe —

stakes. 4.05 kg/m (min.)

ANCHOR ASSEMBLY

Drainage

Depressed
grade
at inlet

Normal grade

Flow —e at curb line

1.5W ‘ w ‘0.5w

W= Width of horizontal opening of
spillway inlet

SCHEMATIC PROFILE

OF INLET BASIN

NO SCALE

STATE

PROJECT

SHEET
NUMBER

NOTE:

Dimensions not labeled are in millimeters.

2. Fabricate half-round pipe, outlet pipe,

and

curtain wall for spillway assembly from 1.6
mm galvanized steel or 1.5 mm aluminum.
Fabricate top plate and end plate from 4.6
mm flat steel or 5.0 mm aluminum plate.
Fabricate tapered portion of slip joint from

either flat or corrugated sheets.

Make all coupling band connections watertight

by placing a 5 mm bead of approved caulking
under each half of the band before tightening.

spacing on down drain installed above

Install pipe anchor assemblies at 3000 mmz#

ground.

Use Type 2 spillway assembly inlets where profile

grades are greater than 2 percent. Use Type |

on grades 2 percent or flatter.

for protective apron.

fabrication.

8. Furnish hardware in the metric sizes

Equivalent imperial sizes may be used
metric sizes are not available

L1200 mm minimum

Place class 2 riprap conforming to Section 25/

Galvanized items of the anchor assembly after

shown.
when

Approved alternate designs may be used.

, 300 mm

(min.)

PROTECTIVE APRON

300 mm
(min.)

300 mm
(min.)

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
WESTERN FEDERAL LANDS HIGHWAY DIVISION

METRIC DETAIL

SPILLWAYS AND

CORRUGATED METAL

INLETS

DETAIL APPROVED FOR USE 3/1996

DETAIL

REVISED:

WM6G06-53




